Anaphylaxis is a sudden immune reaction against an allergen that can potentially lead to Anaphylactic Shock (AS). This immune reaction is characterized by an increase in Immunoglobulin-E (IgE) type of antibodies that bind with FcεRI receptors on mast cells to release inflammatory mediators. Various intracellular signaling molecules downstream of IgE/ FcεRI axis play a potential role in cytokine, chemokine and eicosanoid secretion as well as degranulation of immune cells causing vasodilation, vascular permeability, and reduction of intravascular volume leading to cardiovascular collapse. Here, we discuss the cellular machinery of anaphylaxis and the de novo paradigm shift in the cellular aspects of AS.
Background:
Anaphylaxis is an immediate Type I hypersensitivity reaction triggered by sudden release of immune cell mediated release of mediators into the circulatory system [1]. Anaphylaxis is graded using a scale of 0 to IV and the stage III and above corresponds to life-threatening Anaphylactic Shock (AS) [2] . AS is sudden and making the prevention in most cases difficult in an emergency situation. Without immediate treatment, AS might lead to substantial morbidity and mortality; within minutes this sudden clinical response can be lethal. The lifetime probability of an individual to develop anaphylaxis may be from 1 to 3 % with a mortality rate of about 1 % [3].
AS leads to cardiovascular collapse that occurs after the interaction of antigen and antibody [4] 
Neutralizing the neutrophils to ameliorate AS -A novel paradigm shift:
Among the leukocytes, neutrophils are the primary immune cells transmigrate to the sites of infection or tissue damage in the acute inflammatory response(s) [43] . Neutrophils migrate through the endothelial layer of the blood vessels by a process termed as neutrophil extravasation. Deciphering the gene regulation of this extravasation phenomenon is one of the chief objective of the current immunological research to reduce the severity of various diseases such as rheumatoid arthritis (RA), asthma, atherosclerosis, ulcerative colitis (UC) etc., [48] Conversely, the critical role of neutrophils, a major innate immune effector cell, in AS was so far not very well characterised.
Very recently, Jönsson et al. showed that anaphylaxis could also be triggered in mast cell-deficient mice as well as in 5KO mice [49] . The 5KO mice administered with FcγRIV-specific blocking antibodies were protected from Active Systemic Anaphylaxis (ASA), pointing out that an anaphylactic reaction can be induced through FcγRIV activation itself. Intriguingly, FcγRIV is expressed macrophages and neutrophils, but not by immune cells playing a major role in the induction of classical cascades of AS such as mast cells and basophils. Additionally, the systemic luminescence experiments precisely indicated that neutrophils were activated within minutes of ASA induction. Besides, reduction of neutrophils protected 5KO mice from AS, reduction of macrophages and monocytes did not attenuate the induction of ASA.
Moreover, Jönsson et al., deciphered that neutrophil reduction protected wild-type (WT) mice from Passive Systemic Anaphylaxis (PSA) induced by polyclonal IgG antibodies, whereas mice lacking both mast cells and basophils were still vulnerable to anaphylaxis. Therefore, neutrophils are not only responsible for the development of IgG-induced PSA but are very much necessary for the triggering of anaphylactic reaction in this in vivo model. These interesting discoveries lead the authors to study the role of neutrophils in ASA in WT mice in order to rule out the embryonic complementation or adaption of KO mice during the embryonic development to overcome the lack of a particular gene and use other alternate pathways for a particular biological function [40] . Surprisingly, neutrophil depletion potentially attenuated the severity of the anaphylactic reaction and blocked the ASA-associated mortality in WT mice. Treating WT mice with a histamine receptor antagonist mildly ameliorated the severity of ASA, whereas antagonists of the receptor for PAF protected from ASA related mortality. Therefore, the ability of neutrophils to steer ASA, as well as, PSA may at least in part depend on their secretion of PAF. Furthermore, the transfer of human neutrophils restores ASA susceptibility in Fc receptor γ-chain KO mice, which are usually resistant to ASA, Jönsson et al., provided proof that neutrophils might also be potentially playing a decisive role in the development of AS in humans. These findings vouch for a notion that the neutrophils are also important in triggering anaphylaxis in certain immunological milieu in mice and humans. Hence, designing therapeutic modalities to specifically target the mediators of anaphylaxis such as PAF, released from neutrophils, in addition to mast cells, basophils and macrophages, may lead to more effectively neutralize the AS in humans in a typical clinical setting.
Conclusion:
AS and other types of allergies are constantly increasing in the society. The patients who develop AS are treated in the Intensive Care Unit (ICU) initially with intramuscular injection of epinephrine and intravenous fluid administration followed by both antihistamines and corticosteroids, if necessary, as determined by the Physician [50, 51]. However, the modulation of FcRI responses is currently being used as a principal therapeutic strategy in allergic disorders [52] [53] [54] [55] [56] . The Classical Cascade is the major target for the attenuation of IgE-mediated allergic diseases. Furthermore, anti-IgE monoclonal antibody therapy to allergic patients has exhibited remarkable inhibition and, thus, an effective therapeutic for AS [18, 19] . Interestingly, the recent findings by Jönsson et al.
[49] signify a de novo paradigm shift that the neutrophils are also important in triggering anaphylaxis in mice and humans. Hence, designing therapeutic modalities to specifically targeting the mediators of anaphylaxis such as PAF, released from neutrophils, in addition to mast cells, basophils and macrophages, may be useful to effectively neutralize the AS in humans.
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